L-arginine and endogenous nitric oxide protect the gastric mucosa from endothelin-1-induced gastric ulcers in rats.
We have reported that endothelin-1 induces gastric ulcer characterized by a potent long-lasting vasoconstriction of the regional microvasculature. Nitric oxide synthesized from L-arginine has been shown to regulated gastric mucosal blood flow, and inhibition of its synthesis has been shown to delay the healing of gastric ulcers. We examined the effect of exogenous L-arginine and the inhibition of nitric oxide synthesis on the development of endothelin-1-induced gastric ulcers. In rats anesthetized with urethane, a continuous intravenous infusion of L- or D-arginine (10 mg.kg-1.min-1) was followed, 15 min later, by a submucosal injection of endothelin-1 (200 pmol/kg) in the anterior wall of the gastric body. In another group, rats were intravenously pretreated with N omega-nitro-L-arginine-methyl ester (1-10 mg/kg), a nitric oxide synthesis inhibitor, and then injected with endothelin-1 (40 pmol/kg). Twenty-four h later, L-arginine, but not D-arginine, had significantly reduced the extent and the severity of the endothelin-1-induced ulcer (mucosal wall damage, 18.11 +/- 4.79% and 88.14 +/- 7.06%, respectively; mean +/- SD, P < 0.001), and the nitric oxide synthesis inhibitor (10 mg/kg) had increased the endothelin-1-induced mucosal damage (ulcer length, 3.8 +/- 1.2 mm and 1.1 +/- 0.2 mm, respectively, P < 0.01). Continuous gastric mucosal blood flow measurements showed that L-arginine antagonized the endothelin-1-induced vasoconstriction. L-arginine protected the gastric mucosa from the ulcerogenic action of endothelin-1 and antagonized its vasoconstrictive action. The inhibition of endogenous nitric oxide potentiated the ulcerogenic effect of endothelin-1 on rat gastric mucosa.